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Juni Jekti Nugroho. Analisis Rasio Osteoblas Dan Osteoklas Pada Resorpsi 
Tulang Periapikal Tikus Wistar Berdasarkan Konsentrasi Dan Lama Induksi 
Bakteri Fusobacterium nucleatum.  
(Dibimbing oleh : Latief Mooduto, Andi Sumidarti, Suryani As’ad) 
 
 
Studi ini bertujuan untuk mengetahui dinamika rasio sel osteoblas : osteoklas 
pada inflamasi periapikal yang di induksi bakteri Fusobacterium nucleatum (Fn) 
dengan konsentrasi berbeda pada periode waktu tertentu. Studi ini merupakan 
eksperimental laboratoris dengan the post test only control group design. 
Terdapat 48 sampel gigi tikus Wistar yang dibagi dalam 9 kelompok. Kelompok 
A: gigi di induksi bakteri Fn dengan konsentrasi 108 CFU/ml, kelompok B: gigi 
di induksi bakteri Fn dengan konsentrasi 1010 CFU/ml dan kelompok C: 
kelompok kontrol tanpa induksi bakteri. Masing-masing kelompok dibagi lagi 
sesuai lama induksi bakteri, yaitu 1, 7, dan 21 hari.  Hasil analisis menunjukkan 
bahwa pada hari ke-1 rasio 1010 : 108 CFU/ml yaitu 2.36 : 1. Hal ini 
menunjukkan bahwa pada hari ke-1 dinamika rasio osteoblas : osteoklas di 
dominasi oleh osteoblas, baik pada konsentrasi 108 maupun 1010 CFU/ml. 
Sedangkan pada hari ke-7 sampai hari ke-21 di dominasi oleh osteoklas. 
Artinya, semakin tinggi konsentrasi bakteri yang diberikan pada subyek maka 
semakin tinggi rasio osteoblas : osteoklas.  
 
Kata kunci: Fusobacterium nucleatum, konsentrasi bakteri, resorpsi periapikal, 
















Juni Jekti Nugroho. Osteoblast and osteoclast ratio analysis of periapical 
bone resorption Wistar rats based on concentration and induction time that 
induced by Fusobacterium nucleatum.  
(Supervised by : Latief Mooduto, Andi Sumidarti, Suryani As’ad) 
 
 
Caries is a portal of entry for the microorganism into the pulp chamber. Tooth 
decay involving pulp tissues can be caused by physical, chemical and bacterial 
agents. Bacterial agent is the most common cause of pulp exposure. The 
damage may be reversible or irreversible depends on the ability of the pulp to 
restore itself. Pulp infection induced inflammatory responds that often followed 
by pulp necrosis, which can cause chronic infection, inflammatory diffuse to the 
apical region of the tooth, and lesion formation with periapical bone resorption. 
Pulp necrosis-related periapical lesions commonly induced by anaerobic 
bacterial infections. The most prevalent anaerobic bacteria in the root canal are 
Fusobacterium nucleatum (Fn). The non-culture methods of tooth abscess 
showed prevalence of 73% Fn bacteria. Osteoblast and osteoclast cells play 
major role in bone formation, resorption, mineral equilibrium, and bone repair. 
Bone resorption is influenced by osteoclast activating factors, such as, 
prostaglandin, bacterial endotoxin, and complement activator products: IL-1β, 
IL-1α, TNF-α, TNF-β and IL-6. Periapical destruction play an important role in 
root canal treatment failures. Root canal treatment failure is characterized by 
the persistence of periapical tissue resorption. Excessive resorption can disrupt 
the balance of bone remodeling process. The outnumbered osteoclast than 
osteoblasts hampered the bone remodeling equilibrium. This study aim to 
determine the dynamics of osteoblast : osteoclast cells ratio on Fn-induced 
periapical inflammation with different concentrations. This study is an 
experimental laboratory with the post test only control group design. There are 
48 teeth of Wistar rats that were divided into 9 groups. Group A: the tooth was 
induced with 10x108 diluted-Fn bacteria, Group B: induced with 10 x 1010 Fn 
bacteria, and Group C: was a control group without bacterial induction. The 
groups subdivided according to the periods of bacterial exposure, 1, 7 and 21 
days. The animal was sacrificed based on the induction periode and prepared 
for histological examination to determine the periradicular tissues response. 
The analysis showed that on day 1, the ratio of 1010 : 108 CFU/ml was 3.6 : 
1.52 (or ratio of 2.36 : 1). This study suggests that on day 1, the dynamic ratio 
of osteoblast : osteoclast was dominated by the osteoblasts, at 108 and 1010 
CFU/ml, respectively. On day 7 to 21, osteoclast was more profound. It means 
that the higher bacterial levels on the subject, the ratio of osteoblast : osteoclast 
also increased.  
 
Keywords: Fusobacterium nucleatum, bacterial concentration, periapical    
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ATCC  : American Type Culture Collection  
CFU    : colony forming units  
ECM  : Extracellular matrix 
EDTA  : Etilenediaminetetraaceticacid 
Ca(OH)2 : Calcium Hydroxide  
CD-14 : Cluster Differentiation-14 
GAGs : Glikosaminoglikans  
GM-CSF  : Granulocyte Macrophage –Colony Stimulating Factor 
 (IFN)ɣ : interferon ɣ 
IL-1  : Interleukin -1 
IL-2  : Interleukin -2 
IL-4  : Interleukin -4 
IL-6 : Interleukin -6 
IL-8 : Interleukin -8 
IL-10 : Interleukin -10 
IL12 : Interleukin -12 
IL-1α : Interleukin -1α 
IL-1β  : Interleukin -1β 
IKKs : inhibitor of NFKB kinase 
LBP  : Lipopolisacharide binding protein 
LPS  : Lipopolisakarida  
MMPs  : Matrix metalloproteinases 
NO   : Nitrit Oxide 
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OCL   : Osteoclast-like cells 
OPG : Osteoprotegerin 
PBS  : Phosphate Buffer Saline 
PMN  : Polymorphonuclear 
RANKL : Receptor Activator of Nuclear Factor κβ Ligand 
RANK : Receptor Activator of Nuclear Factor κ 
RSPTI  : Rumah Sakit Penyakit Tropik dan Infeksi 
Th-1  : T helper -1 
Th-2  : T helper -2 
TLR-4  : Toll-like Receptor-4 
TNF  : Tumor Necrosis Factor  
TNF-α : Tumor Necrosis Factor-α 
TRAP  : Tartrate resistance-associate receptor 
T-reg  : T- regulatory 
TIMPs  : Tissue Inhibitory Metalloproteinases 
 
 
 
